PCR detection of Babesia ovata from questing ticks in Japan.
Babesia ovata is a tick-transmitted hemoprotozoan parasite of cattle. In the present study, we analyzed tick DNA samples (n=1459) prepared from questing ticks collected from various cattle pastures in Hokkaido (Shibecha, Taiki, Otofuke, Memuro, and Shin-Hidaka districts) and Okinawa (Yonaguni Island) prefectures of Japan for B. ovata. When all the tick DNA samples were screened by a previously described B. ovata-specific apical membrane antigen-1 (AMA-1) gene-based polymerase chain reaction (PCR) assay, none of the DNA samples was positive. Therefore, we developed a PCR assay based on the protozoan beta-tubulin (β-tubulin) gene to detect B. ovata from ticks in Japan. In the specificity test, the PCR assay amplified the expected 444-bp target gene fragment from B. ovata DNA. No PCR products were amplified from DNA samples from other blood pathogens, bovine blood, or ticks. In addition, the PCR assay detected 100 fg of B. ovata-genomic DNA extracted from an in vitro culture of the parasites. Subsequently, when all the tick DNA samples were screened by this new PCR assay, 18 were positive for B. ovata. Positive samples were found only in the Yonaguni and Memuro areas. In Okinawa, where all the ticks were identified as Haemaphysalis longicornis, 9.7% of the samples were PCR-positive, while a single tick (Ixodes ovatus) from Memuro was infected with B. ovata. When the nucleotide sequences of the PCR amplicons were phylogenetically analyzed, they formed a separate clade containing a previously described β-tubulin gene sequence from B. ovata (Miyake strain), confirming that the PCR assay had detected only B. ovata from the tick DNA samples. This is the first report that describes the PCR detection of B. ovata in ticks. The findings warrant transmission experiments to evaluate I. ovatus as a potential vector of B. ovata.